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ABSTRACT

OFDM(Orthogonal Frequency Division Multiplexing) is a next generation technique for data modulation. It has
been adopted as a standard in DAB and DVB in Europe, and also in IEEE 802.11a WLAN and digital
subscriber line(xDSL) systems. In this paper, we analyze previous approaches of a 64 point FFT(Fast Fourier
Transform) processor, which is a core module of the OFDM modem, and propose a new FFT architecture, what
we call Radix-2 MDF(Multipath Delay Feedback), that can greatly reduce hardware area without any performance
degradation. Compared to the most widely used architecture, Radix-2 SDF, the MDF uses only half number of
complex multipliers. Considering that complex multipliers occupy about 80% of the entire FFT processor, the
MDF requires only 60% hardware area of the SDF. The Radix-2 MDF can also be applied to much bigger FFT
processors, such as 1024 or 8048-point FFT, with the same degree of area advantage. To our knowledge, this
can be considered as one of the most efficient architecture to implement a FFT processor for high performance
VLSI or ASIC.
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vix| 3 E2E a7l F F9 A9 663l
I3(18) Al EHo]AdollA] Matlabo &2 B2 HAE
HEIE PRl W 66 oA RE EHo] o
2 s Hola girh

Aokl FERZ 64¥Q1E FFTE AAslIS ),
E@)lA BZo] 7]E0] so]Zzlgl FFT WA el|A]
Radix-20| 4 BAF471S 2(logN-1)7, = 471
£ AMgsisled, £ =9 7ERE A 3
FA7]9] o] 4-8-E 100% 2 EJoZ lsle] 27t
& A gAl =k o)7L Radix-40)|419)
Ea9A7] ¢ FdElal BFY| 3= Radix-29]
7] wigell U 7hdsle] Adgdiu] wAw]zb oS
i e S P A e e R e R IR R
v wAn7E 7Fg 943 Radix-2® SDF whA)®z}
Mg o $AR = A5 =] ass
zk=r}. Radix-2’ SDF Hpo] otwe|Zold] Mg
A7195 E9] Wb 2 =Fellx] AlgRE 2=
ol7|dlx #HMlolM HEZN FEE WP Aoe
2 AFEAe] dan AEE AN Hl$- sk
Fe o 4 9lek

gk e BAaFgAlzl= 409 4719 2709 |5
Q7|8 o] FoiAmE, B o4 THY T
BLFA] FE AROR Fol7| we] sheglo]
2arg Yldoz EYnkx ¥ 5 gl A 7
A} wo] AMEE] 3 9l 64¥<QE Radix2-SDF9} B]
w3l AFJ 0.5um CMOS ~eitj= Al glo|ne
g AR dZste] BG)el vhehhdck AlQkE
TE= oF 5200070] Ale]EZa R2-SDFe] <F
60% HES| sf=dlel 2|ang AAA Be 2 5
gick g o] 2 =17)e] FFTel AMRH] SleiA]
Akgl xo) ZIE J(G)oleMISIch 1k, 4k,
8ko} o] sh=slo] 2lasg wol ZH: FFTell4

B 4. ArETEe} ofeiriA] dlo]Zelsl 64F Q1 EFFT F32] H]al

T = BFo| &% | BAFAY|5 | BaFA7] o448 | Adias | Banar]s
MDC 50% 4 50% 94 12
R 2 SDF 50% 4 50% 63 12
A 7= 50% 2 100% 63 12
MDC 25% 6 25% 156 24
R 4 SDF 25% 2 75% 63 24
SDC 100% 2 75% 126 18
Radix-2* SDF 50% 2 75% 63 12
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Ref [135us Time: [12.1144us

J Interval: [-1.3856us

Name: Value: | 12.2us 124us  12Bus 12‘Bus 130us  13.2us 13:1us 136us  138us 140us  142us Mﬂus 14 6us &Bus
= reset 0
- clk 1
9 data_real  [H796F Bt X 273 )} ee91 X o7er f 0000 ¥ 796F ¥ o7 X 79F Y 2879 X 7FFF X 79%F

= data_imag |HO767| D787 ) 796F X 2679 X 8691 ¥ De7 f - X - X 2879 ) 0787

o) o o ) e

B out_real (0000 0000 X oas2 X o762 X Ema Y FoE1 ) FD18 ) FODB X 0227
S out_imag | 0000 0000 ¥ F39 Y os0F Y FEBC X 0BDB ¥ 05% ¥ FF79 Y FCCC |

a2 18. A F&2| FFT A Ede]Ad Az}

£ = Ak 2 oS Zades e g
Zolc}l. ko2 OFDM, t]x|&l 4lsa]e], xDSL,
DAB, DVB 52| A Alxglo] dhte] 3(System
On a Chip)o&® 1€ of & =79 ARKE +x
= A% o =54 w7t B esieE de] E4
o] 7Fs3 Zlog 7|k w3 B Aokt FxE
75%2] EoFA7] o]88S 71X Radix-4 U4
2]l Split Radix FFT'”, Mixed Radix FFT''
5% W o F2E WY A4l 574
oS F zelo|xelX WHE AMSBEE 1 F
25 U% FAsH = 570 2slo| Al 27)
o BAFAZINE A & s ZeE 7dE
o, ool tigt A} A4 FlPFo|ct

¥ 5. R2-SDF¢} #|gkdl F29| sh=9o] 2las vl

R2-SDF Ak 7=
| AlelE & | £ AlolE &
Adaat | 63 4536 65 4680
Butterfly(BF) | 6 5491 6 5491
A7) | 4 67724 2 33862
7] ¥ 7000 8000
g A 84751 52033

E 6. R2-SDFs} zlgksl 739 ofg] 712 =7]9] FFT

H| 2l
R2-SDF Agkd =

#4347 +| BF & | 82F47] 4| BF &
256 6 8 3 8
1k 8 10 4 10
4k 10 12 5 12
16k 11 13 6 13

#ngd

[1] EH. Wold and A.M. Despain, “Pipeline and
parallel pipeline FFT processors for VLSI

Copyright (C) 2003 NuriMedia Co., Ltd.

inplenentation,”, 1IEEE Trans. Comput C-33(5),
pp414~426, 1984.

[2] R.Van Nee and R. Prasad, OFDM for Wireless
Multimedia Communication, Artech House, pp33
~50, 2000.

[3] Alan V. Oppenheim and Ronald W. Schafer,

Discrete Time Signal Processing, Prentice Hall,

pp581 ~605, 1989.

AN, 28, ZFH o] F5E 22| VLSI

A7), A3}, pp322~329, 2001.

[5] L.R. Raviner and B. Gold, Theory and Applica-
tion of Digital SignalProcessing, Prentice-Hall,
Inc, 1975.

[6] A.M. Despain, “Fourier transform computer
using CORDIC iterations,”, 1EEE Trans,
Comput. C-23(10), pp993~1001, 1974.

[71 G.Bi and E. V. Jones, “A pipelined FFT
processor for word-sequential data,”, IEEE

[4

—_—

Trans. Acoust. Speech, Signal Processing,
37(12), pp1982~1985, 1989.

[8] S. He and M. Torkelson, “A new approach

pipeline FFT processor,” IEEE Proceedings of

IPPS, pp766~770, 1996.

Samsung Electronics, ASIC STD85/STDMS85

0.5um High Density CMOS Standard Cell

Library, September 1997.

[10] Jesus Garcia, Juan A. M, Angel M. B, “VLSI
Configurable Delay Commutator for a Pipeline
Split Radix FFT Architecture,” ITEEE Tran.
Signal Processing, v 47, pp3098~3107, Nov
1999.

[11] Gordon L, DeMuth, “Algorithm for defining
mixed radix FFT flow graphs,” IEEE Tran.
Signal Processing, v37, ppl1349~1358, Sept
1989.

[9

—

www.dbpia.co.kr



/ OFDM-2- $| &} Multipath Delay Feedback (MDF) FFT ZZ A4 A1 A

i

Md

0| & 2l(Jong-min Lee)
2001y 29 : sk
g3 24

2001 3L~3A) : st-esha
AR bk

M & ZFl(Yong-jin Jeong)

198313 29 : |-t
AeiAEg et} &

198313 394~1989+d 8 :
A2 REAIA T

19913 54 : v]5- UMASS
AAAALEE A}

19953 29 : v]= UMASS
AAAARES uha

1995' 49~1999'd 24 : AAAJAAL MbeA] a4

T4
19991 394 ~317) : Sul3}w HAAZIPR 2w
O

<F Hob AFE A4t & al % ASIC A7, +
A4l ARuE

Copyright (C) 2003 NuriMedia Co., Ltd. 1125
www.dbpia.co.kr



	OFDM을 위한 Multipath Delay Feedback(MDF)FFT 프로세서 설계
	요약
	ABSTRACT
	Ⅰ.서론
	Ⅱ.FFT 알고리즘
	Ⅲ.Previous Work
	Ⅳ.새로운 FFT 프로세스 구조의 제안
	Ⅴ.결론
	참고문헌


